ABSTRACT. In this paper we consider the difference equation
Introduction
In this paper we consider the following rational difference equation
where a, b, c are positive real numbers and the initial conditions x −1 , x 0 are nonnegative real numbers such that x −1 or x 0 or both are positive real numbers. Equation (E) in the case of negative b was considered in [1] . The purpose of this paper is to use the explicit formula for solutions of equation (E) in investigating their behavior. We will show that when a < b, the zero equilibrium is a global attractor for all positive solutions of equation (E) and that all positive solutions of equation (E) are bounded.
There has been a lot of work concerning the asymptotic behavior of solutions of rational difference equations. Second order rational difference equations were investigated, for example in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . This paper is motivated by the short notes [2] and [9] , where the authors studied the rational difference equation
Main results
a . Then equation (E) can be rewritten as
The change of variables x n = 1 √ q y n reduces the above equation to
where p ∈ R + and the initial conditions y −1 , y 0 are nonnegative real numbers such that y −1 or y 0 or both are positive real numbers. Hereafter, we focus our attention on equation (E2) instead of equation (E). Note, that the solution {y n } with y −1 = 0 or y 0 = 0 of equation (E2) is oscillatory. In fact, in this case we have
Obviously, if p = 1, these solutions are 2-periodic.
Thus, let us assume that y −1 and y 0 are positive. Then it is clear that y n > 0 for all n ≥ −1. In the sequel, we will only consider positive solutions of equation (E2). The equilibria of equation (E2) are the solutions of the equation
Hence,ȳ = 0 is always an equilibrium point of equation (E2). Clearly, when p ≥ 1 it is a unique equilibrium point. The local asymptotic behavior of the zero equilibrium of equation (E2) is characterized by the following result.
Theorem A ([11]).
The following statements are true.
Applying Theorem 2.1 obtained by C i n a r in [3] (with a = b = 1 p ) to equation (E2) we get the explicit formula for every solution {y n } with positive initial
conditions y −1 , y 0 . We can write it in the following form
We will use the explicit formula for solutions of equation (E2) in investigating their asymptotic behavior. We will consider the cases, when p ≥ 1 and p ∈ (0, 1). 
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Since p ≥ 1, p − 1 + y 0 y −1 > 0 and from the above inequality we obtain
.
Similarly, we obtain
This completes the proof. 
and so for n ≥ 0
Since y 0 y −1 < 1 − p, we have
Hence
and therefore
From the above inequality and (3) it follows that the subsequence {y 2n } is increasing. Similarly we obtain that the subsequence {y 2n−1 } is increasing. Now, we will show that the solution {y n } is bounded. From (2) we have Example 2. Let y −1 = 500, y 0 = 100 be the initial conditions of equation (E2) with p = The Table 2 sets forth the values of y n for selected small n's. Table 3 sets forth the values of y n for selected small n's. 
